A AB BS S T TR RA AC CT T O Ob b j je ec c t ti i v ve e: : To eva lu a te the psychi at ric ef fects of ver nal ke ra to con junc ti vi tis (VKC) in chil dren. M Ma a t te e r ri i a al l a an nd d M Me et t h ho od ds s: : Psychi at ric eva lu a ti on forms we re fil led out thro ugh an in ter view with 25 chil dren with ver nal ke ra to con junc ti vi tis (VKC, study gro up) and 36 myo pic (-0.50 and -1.50 D) and ot her wi se he althy chil dren (con trol gro up). Both gro ups' mot hers fil led the Child Beha vi or Check List (CBCL). All chil dren fil led the Chil dren Dep res si on In ven tory (CDI), the Sta teTra it An xi ety In ven tory (STA I), and we re in ter vi e wed using Kid di e Sche du le for Af fec ti ve Di sor ders and Schi zop hre ni a. The Di ag nos tic and Sta tis ti cal Ma nu al for Psychi at ric Di sor ders, 4th edi ti on was used for psychi at ric di ag no sis. R Re e s su ul lt ts s: : The CBCL sco res of ac ti vi ti es (p<0.0001), and soci a bi lity (p=0.003) we re sig ni fi cantly lo wer, and the sco res of with drawn (p=0.48), so ma ti za ti on (p<0.0001), an xi ety dep res si on (p=0.045), at ten ti on prob lems (p=0.001), to tal prob lems (p=0.020), inter na li zing (p=0.001) we re sig ni fi cantly hig her in the study gro up. The sco res of STA -I I (p<0.0001) and STA I II (p<0.0001) we re sig ni fi cantly hig her in the study gro up. The CDI sco res of the study gro up we re sig ni fi cantly hig her (p<0.0001). A psychi at ric di ag no sis was ma de in 64.00% of the study gro up, and in 2.77% of the con trol gro up pa ti ents (p< 0.0001). C Co on nc c l lu u s si i o on n: : VKC is a chro nic di sor der which af fects the ac ti vity and so ci a bi lity of chil dren, and tends to ca u se dep res sion and an xi ety di sor ders. Oph thal mo lo gists sho uld be awa re of the pos sib le psychi at ric ef fects of VKC in pe di at ric po pu la ti on, and sho uld re mem ber to con sult the se chil dren to child psychi atrists.
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A An na ah h t ta ar r K Ke e l li i m me e l le er r: : Ank si ye te; ço cuk; dep res yon; mi yo pi; psi ki yat rik du ru mu de ğer len dir me öl çek le ri; kon jonk ti vit, al ler jik Melis PALAMAR, ernal keratoconjunctivitis (VKC) is a seasonally recurrent, bilateral allergic disease which is characterized by severe chronic inflammation of the ocular surface. 1, 2 The onset of VKC is generally before the age of 10, and the disease lasts 2 to10 years. It usually resolves during late puberty, and boys are affected twice as often the girls. The most prominent symptom is itching, which can become worse towards evening and is exacerbated by rubbing.
Both genetic and environmental factors are implicated in the incidence of this chronic disease. 3 In spite of common clinical and immunological features with seasonal allergic conjunctivitis, perennial allergic conjunctivitis and atopic keratoconjunctivitis, VKC differs from all of these ocular allergic diseases. The age of onset, clinical findings, low percentage of patients with positive response to standard allergic diagnostic tests, and scarce response to antiallergic therapy discriminate VKC from the others. 1, 4 This not an easy to control disease, and needs almost continuous medication and regular follow-up, as a must.
It was reported earlier that rates of depression, anxiety, and sleep disturbance which are risk factors for suicide, have increased in patients with allergic rhinitis when compared to normal individuals. 5 The rate of allergy is also reported to be greater in patients with depression. 5 It is also revealed that a high proportion of children with attention deficit hyperactivity disorder (ADHD) reported two or more symptoms of allergic rhinitis. These findings suggest that nasal obstruction, sleeping problems and other allergic symptoms can cause symptoms reminiscent of ADHD, or worsen the ADHD symptoms. Whether there is a causal link between ADHD and depression on one hand, and allergic rhinitis on the other is not known. 6 There are also reports about the probable negative effects of allergic diseases such as asthma on family system.
Since VKC is also a chronic allergic condition, it most likely effects the social, academic and emotional life of the affected children. VKC patients experience tearing, redness, ocular itching, swelling and photophobia that are exacerbated with outdoor activities. These unfavorable interactions interfere the sociability by causing an "obligatory indoor" and "dim life". To the best of our knowledge, there are no reports on the psychiatric evaluation of VKC in children. In the present study, we aimed to evaluate the psychiatric symptoms and behavioral characteristics of children with VKC.
MATERIAL AND METHODS

METHODS
This study was performed among children with moderate intermittent (Grade 2A) to moderate severe (Grade 2B) VKC, who had been followed in our ophthalmology department for at least one year (between October 2008 and October 2010). Diagnosis and severity of VKC (either moderate intermittent/grade 2A or moderate persistant/grade 2B) were defined according to the clinical grading described by Bonini et al. 8 According to this grading, Grade 2 (moderate), is divided into two more grades based on the severity of symptoms and corneal involvement:
Grade 2A (moderate intermittent): Occasional symptoms occur and may be disturbing during the day. Mild conjunctival secretion and tearing may interfere with daily activity. Mild to severe papillary reaction may be observed as well as conjunctival hyperemia, without corneal involvement.
Grade 2B (moderate persistent): The patient is symptomatic every day during season. Conjunctival hyperemia, secretion and itching takes place everyday. The cornea may be occasionally involved with superficial punctuate keratitis. Mild to severe papillary reaction may be observed.
The control group consisted of otherwise healthy children with mild myopia (-0.50 and -1.50 D) who were being followed up every 6 months in our clinic. Children with any other chronic diseases, and history of any disease that might negatively affect the mental state were excluded from the study. No patients with any personal or family history of atopic diseases, such as asthma, rhinitis, and eczema, were included in these two groups.
However, the presence of ophthalmology visits for VKC was not taken into consideration.
PSYCHIATRIC EVALUATION
A personal evaluation form designed to assess the socio-demographic features of the child was filled out through an interview with the mother and the child. 9, 10 All children were interviewed using Kiddie Schedule for Affective Disorders and Schizophrenia (K-SADS). The Diagnostic and Statistical Manual for Psychiatric Disorders, 4th edition (DSM-IV) was used for psychiatric diagnosis. [11] [12] [13] All mothers of both groups filled the Child Behavior Check List (CBCL) for their children. [14] [15] [16] All children filled the Children Depression Inventory (CDI) for evaluating their depressive symptoms. 17, 18 For the anxiety symptoms, all children filled the State-Trait Anxiety Inventory for Children (STAI-C). [19] [20] [21] [22] [23] Detailed psychiatric evaluation with K-SADS and structured inventories were made in the first session. Children and adolescents who received psychiatric diagnoses were followed up as outpatients in the child psychiatry clinic consultation and liaison department. Intelligence test was performed in case of any suspect of mental incapacity. All patients with VKC were interviewed during winter season which goes with less ocular symptoms. If necessary, psychotherapeutic and psychopharmacologic treatments were ordered. MATERIALS K Ki id dd di ie e S Sc ch he ed du ul le e f fo or r A Af ff fe ec ct ti iv ve e D Di is so or rd de er rs s a an nd d S Sc ch hi iz zo op ph hr re en ni ia a ( (K K--S SA AD DS S) ): : K-SADS is a semistructural interview form for determining the psychopathology of children and adolescents according to the DSM-IV criteria, and was established by Kaufman et al. 11, 12 The Turkish adaptation study was made by Gokler et al. in 2004. 13 This interview which investigates the psychiatric symptoms of the patient (child or adolescent), is made individually with the patient and the parents. According to the symptom profile of the child, the interview takes approximately one hour or more.
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S St ta at te e T Tr ra ai it t A An nx xi ie et ty y I In nv ve en nt to or ry y f fo or r C Ch hi il ld dr re en n ( (S ST TA AI I--C C) ): : STAI was developed in 1970 by Spielberger et al. 20 This scale is the one that is self-determined by the individual. It consists of 2 sub-scales each consisting of 20 items. Subgroup 1: State-trait anxiety inventory; defines how an individual feels at a certain moment and in certain conditions. Subgroup 2: Continuous anxiety inventory; defines how an individual feels generally regardless of the state and conditions of the moment. Scores from both scales range from 20 to 80. Higher scores indicate higher levels of anxiety. The cut-off point for validity-safety in Turkey has been determined as 36. 22 Points equal to or above 60 indicate a high level of anxiety. STAI-C was developed also by Spielberger et al in 1973, and Özusta made the Turkish validation. [19] [20] [21] [22] [23] C Ch hi il ld d B Be eh ha av vi io or r C Ch he ec ck k L Li is st t ( (C CB BC CL L) ): : The Turkish version of CBCL is a self-administered parentsreport questionnaire that contains 20 competence items and 118 problem items. [14] [15] [16] The competence scales of the CBCL are activity, social and school. The problems scored with the checklist are aggressive behavior, anxious/depressed, attention problems, delinquent behavior, social problems, somatic complaints, thought problems, and withdrawn/depressed. The 118 problem items describe a wide array of problems that are rated on a 3-point scale. problem scales constitute the Total Problem Score, and also Internalizing and Externalizing problems. Scores range from 0 to100. A higher score represents a higher severity. There is no cut-off for CBCL scores. We compared the mean CBCL results of the study patients with the psychiatrically healthy control group. The test-retest reliability of the Turkish form was 0.84 for Total Problems, and the internal consistency was adequate (Cronbach alpha= 0.88). [14] [15] [16] W We ec ch hs sl le er r I In nt te el ll li ig ge en nc ce e S Sc ca al le e f fo or r C Ch hi il ld dr re en n--R Re ev vi is se ed d ( (W WI IS SC C--R R) ): : WISC-R is a standardized intelligence test for children and includes two parts, as verbal and performance subtests. 24, 25 The study and data accumulation were carried out with approval from the appropriate Institutional Review Board. All parents and children were informed about the study and the study procedure. Informed consent was obtained from the mothers of the patients.
STATISTICAL ANALYSIS
All data were analyzed statistically with "SPSS 16.0" program. The value of "p" under 0.05 was accepted as significant. Non-parametric statistical evaluation was done with Yates's continuity correction test. The CBCL scores of study and control groups were analyzed with the Mann-Whitney test which measures the difference among the independent groups. The patients' age, gender, educational background, mental capacity, and psychiatric diagnoses were analyzed with frequency-analysis.
RESULTS
The study and the control groups consisted of 25 children (21 males, 4 females) and 36 children (22 males, 14 females), respectively. The gender distribution of the study and the control groups was not statistically different (p=0.100). The median age of the study and the control groups were 11 (range, 6 and 16) and 12 (range, 7 and 15) years, respectively. The difference between the mean ages of the groups was not statistically significant (p=0.768). When VKC cases were grouped according to the severity of VKC, 64% had moderate intermittent (Grade 2A) and 36% had moderate persistent (Grade 2B) VKC. All patients in both study groups had papillary reaction.
Overall, 64% of the study group patients (16 patients) and 2.77% of the control group patients (1 patient) received a psychiatric diagnosis ( Table  1) . The difference between the two groups was significant (p<0.0001). The diagnoses were anxiety disorder (8 patients), depressive disorder (3 patients), attention deficit and hyperactivity disorder (ADHD) (3 patients), and mild mental retardation (2 patients) in the study group. Two patients in the control group were diagnosed with depression and ADHD. 11, 24, 25 The mean age of the patients who received psychiatric diagnoses in the study and the control groups were 11.25 ± 2.57 (range, 8-15) and 8.00±1.4 (range, 7-9) years, respectively. CBCL scores of the study and the control groups are shown in Table 2 . The scores of activities (p<0.0001), and sociability (p=0.003) were significantly lower, and the scores of withdrawn (p=0.048), somatization (p < 0.0001), anxiety-depression (p=0.045), attention problems (p=0.001), total problems (p=0.020), internalizing (p=0.001) were significantly higher in the study group. Although the social problems (p=0.90) and externalizing (p=0.321) scores of the study group were higher than the control group, the comparisons did not yield statistically significant results ( Table 2 ).
The scores of both STAI (p<0.0001) and STAI II (p<0.0001) were statistically higher in the study group compared to the control group (Table 3) . The CDI scores of the study group were significantly higher (p<0.0001).
When CBCL scores were compared according to the severity, the only significant score was anxiety-depression. Anxiety-depression score was sig-
Diagnosis
Study n (%) Control n (%) nificantly higher in the moderate persistant (Grade 2B) VKC group (p=0.048).
DISCUSSION
Allergic diseases have been reported to affect 10% to 30% of adults and approximately 40% of children, and are increasing in prevalence for unknown reasons. 19 Symptoms of allergy are usually debilitating and very bothersome. The psychologic and psychiatric effects of asthma, rhinitis and urticaria were previously reported. 5, [26] [27] [28] [29] To the best of our knowledge, this is the first study that evaluates the behavioral and psychiatric effects of VKC in children.
In the present study, the total problem scores and internalizing scores on CBCL, and depression and anxiety scores on CDI and STAI of the VKC group were found to be higher than the control group, as reported in similar studies dealing with the psychiatric effects of other allergic conditions. 5, [26] [27] [28] Depression-anxiety subscale scores were also higher on CBCL in the study group. As depression is a psychiatric disorder and arises based on some biological, psychological and social etiological factors, these results might be related to numerous refractory, annoying non-visual symptoms of VKC which restrict daily life. [29] [30] [31] [32] [33] Children with VKC have to cope with all of these somatic symptoms, go to frequent ophthalmic controls, use medications and avoid themselves from light, sun, etc.
One may concern that VKC-positive children could be or could have been on topical corticosteroids which might effect their mood. However, it was reported that in contrast to systemic corticosteroids, topical corticosteroids have no association with depression. 5 Having a chronic illness, using regular medications, restrictions of VKC symptoms in social life can cause the depression and anxiety symptoms, and might lead children to be vulnerable to anxiety and depressive disorders.
The withdrawn subscale scores were higher, and sociability and activity subscale scores were lower in the VKC group. Moreover, the severity of VKC caused higher depressive and anxiety symptoms in CBCL subscales. Stauder and Kovacs reported that adults with allergic diseases had higher anxiety levels of STAI, similar to our study. 34 They also found that general anxiety disorders, panic attacks and social phobia were more frequent in allergic diseases. Similar to adults, pediatric patients in our study had higher anxiety disorders. Probably allergic disorders which have exacerbation and remission periods, lead to more anxiety. 35 As mentioned by Thompson et al., allergic rhinitis does not have an impact only on psychological status but also on mood and cognition. 36 It has been demonstrated that children with allergic rhinitis have learning deficits, distraction, fatigue and irritability, all of which can deteriorate school performance. [36] [37] [38] In the present study, VKC-positive children were found to have higher attention problems, and 3 VKC patients received ADHD diagnosis. However, the most striking result is the higher attention problems in VKC patients as compared to controls, which is parallel to Thompson et al.'s findings. As mentioned earlier by Borres, whether or not there is a causal link between ADHD and allergic diseases is not known, but it is important to know that these two conditions may worsen the symptoms of both conditions and the clinicians have to pay attention on this comorbidity. 6 Borres also emphasized that allergic diseases have a negative effect on attention and memory. 6 Learning problems and low school performance may also be secondary results of attention and memory deficits. The patients who suffer from asthma have more absenteeism from school compared to those who suffer from other allergic diseases, like allergic rhinitis. However, the fact is that, patients with allergic rhinitis experience a greater reduced work capacity (less school performance, less sportive activity, etc) than normal population. 6 There are no reports on school performance of children and adolescents with VKC, but the lower scores of VKC positive children on activity and sociability subtest of CBCL may suggest the relation on this issue.
The coexistence of VKC in mentally retarded patients with keratoconus has been reported before by Garcia Garcia and Martínez. 39 In our series, we detected 2 (8%) mild mental retardation cases, but they had no keratoconic changes. The prevalence of mental disorders is reported to be 1-3% in several epidemiological studies. [40] [41] [42] [43] The higher rate of mental retardation among our study group patients might be incidental.
In several studies, allergic conjunctivitis and allergic rhinoconjunctivitis were reported to negatively effect the quality of life of patients. [44] [45] [46] The quality of life is reported to get worse if eye symptoms are added to the clinical picture in allergic rhinoconjunctivitis, which supports the importance of eye involvement in allergic diseases. 34, 47 As well as physical symptoms, psychiatric disorders, such as depression, is also reported to have negative effect on quality of life. 29 We might assume that low activity and sociability levels, high anxiety and depression, high attention and internalizing problems in CBCL scores in VKC patients might reflect the negative life conditions of these children. However, structured quality of life studies should also be planned with these group of children. 34 There are numerous studies on the effect of refractive errors on quality of life and behavior. [48] [49] [50] It was reported that high myopic patients had poorer vision-related quality of life when compared to mild and moderate myopic patients. 50 However, another study found no difference between mild, moderate and high myopia patients. 50 These conflicting results were explained with the varying prevalence of accompanying high-myopiarelated complications. 50 This is a cross-sectional study, so we cannot estimate the future psychiatric course of these VKC children with psychiatric diagnosis. Further clinical observational studies are needed to find out the oncoming psychiatric conditions of these children in puberty, when VKC is resolved.
As a result, not only ophthalmologists but also allergists, immunologists, and pediatricians should be aware of the psychiatric effects of VKC, especially in moderate and severe forms, and should not underestimate the mental consequences of this chronic disease. For the sake of healthy young generation, this issue should be extended with structured quality of life evaluation, school performance investigation, and relating family interaction review in collaboration with child psychiatrists.
